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Objectives: The purpose of this study was to evaluate the growth inhibitory effects of some vegetable
oils on Streptococcus mutans (S, mutans) and Lactobacillus casei (L. casei).

Methods: Two bacterial strains and 5 kinds of test solutions (3 experimental groups: orange essential
ail, olive ail, soybean oil; 1 positive control group: chlorhexidine solution; 1 negative control group: broth
medium) were used in this study. S, mutans and L, casei pellets were exposed to 1 ml of one of the test
solutions for 1 minute, Then, the treated bacterial cells were incubated in fresh broth medium for O, 4, 8,
16, and 24 hours, The optical density of the broth medium was measured using an ELISA reader at 620
nm, A nonparametric Kruskal-Wallis test (with Mann-Whitney U tests) was performed to compare the
change in optical density between different groups at different time points,

Results: Bacterial growth was significantly inhibited in all experimental groups compared to the negative
control group. The growth of L, casei was less affected by experimental oils than that of S, mutans. Or-
ange essential oil had the maximum growth inhibitory effect on S, mutans up to 8 hours, similar to that
in the positive control group (P<0.01). Experimental oils had greater growth inhibitory effect on L, casei
than chlorhexidine solution,

Conclusions: This in vitro study confirmed the growth inhibitory effect of some vegetable oils on S,
mutans and L, casei, Rising of the mouth using these vegetable oils is expected to have an anti-plaque
effect, but additional clinical studies are needed to confirm this,
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Table 1. Test solution of this study
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Experimental Groups

Test solution

Negative control

Brain Heart Infusion broth (Bacto BHI, BD, USA) for S. mutans

Lactobacilli MRS (Difco MRS, BD, USA) for L. casei

Positive control

Experimental solution 1
Experimental solution 2
Experimental solution 3

Chlorhexidine solution (Hexamedine, Bukwang co., KOR)
Olive oil (100% of Spanish Extra virgin olive oil, CJ co., KOR)
Orange Essential oil (Sweet Orange, Euro Aroma, DEU)
Soybean oil (Handmade in domestic soybean oil, CJ co., KOR)
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Bacterial cells (S. mutans, L. casei) were cultivated in each broth medium for 24 hours.

]

Bacterial cells were separated from 1 mL of cultivated broth using centrifugation.

]

The bacterial cells were treated with 1 mL of each test solution for 1 min.
The treated bacterial cells were separated using centrifugation.

]

medium (A solution).

The treated and separated bacterial cells were inoculated to 1 mL of new broth

]

10 pl of the A solution added to 990 puL of new broth medium. Total 15
samples were prepared and cultivated for each time (0, 4, 8, 16, 24 hours).

L

Three samples were selected at each time, and the optical density (OD) was
measured three times using each 100 pL of cultivated media to examine growth pattern.

]

Total 9 measurements of OD were performed to examine the growth pattern at each time.

Fig. 1. experimental procedure for mea-
surement of optical density.
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Table 2. Optical density (620 nm) of S. mutans according to the test solution per time (Mean+SD)
N 0h 4h 8h 16h 24h P-value'
NC 9 0.00+0.00" 0.02+0.01™ 0.26+0.02 0.25+0.01 0.23+0.01% P<0.001
CHx 9 0.00£0.00* 0.0040.00" 0.00+0.00* 0.0040.00" 0.00+0.01® P=0.048
OEO 9 0.00£0.00" 0.00£0.01"% 0.00£0.01* 0.22£0.01™ 0.24£0.01™ P<0.001
00 9 0.00£0.00" 0.01£0.00™° 0.1840.01 0.25+0.01* 0.23+0.01% P<0.001
SO 9 0.00+0.00" 0.01£0.01"" 0.06+0.01" 0.26+0.01¢ 0.23+0.01* P<0.001
P-value” P=1.000 P<0.001 P<0.001 P<0.001 P<0.001
NC: Negative control, CHx: hexamedine solution, OO: olive oil, EO: essential oil, SO: soybean oil.
P-value was determined by nonparametric Kruskal-Wallis test.
“*Indicates difference between measurement time at each group by post hoc Mann-Whitney test.
*BPIndicates difference between groups at each time by post hoc Mann-Whitney test.
S. mutans L. casei
0.30 1.2 1
0.25 - =
A 0.20 A A
(@) (@)
€ 0.15 £
S S
©0.10 — NC © — NC
’ —a— CHx —a— CHx
--«- OED --«- OED
0.05 - ~—e- 00 —o- 00
--#- S0 --#- SO
O = T T = T L T 1 T T 1
0 10 15 20 25 30 10 15 20 25 30
Time (h) Time (h)

Fig. 2. The result of growth curve on S. mutans and L. casie for 0, 4, 8, 16, 24 hours. NC: Negative control, CHx: hexamedine solution, LS: listerine
zero, OO: olive oil, OEO: essential oil, SO: soybean oil.
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Table 3. Optical density (620 nm) of L. casei according to the test solution per time (Mean+SD)

N 0h 4h 8h 16h 24h P-value'
NC 9 0.00+0.00° 0.26+0.01* 0.59+0.06% 0.94+0.06% 1.0340.03%¢ P<0.001
CHx 9 0.00+0.00° 0.21+0.01" 0.54+0.08"° 0.91+0.08"® 1.00+£0.01% P<0.001
OEO 9 0.00+0.00° 0.12£0.02 0.49+0.09" 0.85+0.09%% 1.0140.02%¢ P<0.001
00 9 0.00+0.00° 0.17+0.03 0.56+0.06™% 0.83+£0.06%¢ 1.0340.02¢ P<0.001
SO 9 0.00+0.00° 0.15+0.01°% 0.49+0.04® 0.77+£0.04® 1.0140.01%¢ P<0.001
P-value' P=1.000 P<0.001 P<0.001 P<0.001 P<0.05

NC: Negative control, CHx: hexamedine solution, OO: olive oil, EO: essential oil, SO: soybean oil.

P-value were determined from nonparametric Kruskal-Wallis test.
T

was evaluated to growth on L casei, **Denoted by Mann-Whitney U test.

Twas performed to compare the optical density between hours, ***Denoted by Mann-Whitney U test.

YT} L casei®] 7 Al P& d wH= A
(Table 3, Fig. 2).
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